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PURPOSE: To suppress gain saturation to signal light by cascading rare earth 
element added optical fiber amplifiers which amplify input light according 
to the input of exciting light in ^2 longitudinal arrays, and arranging optical 
filters which pass only signal light and optical isolators for the forward passage 
of the signal light between the respective rare earth element added optical 
fiber amplifiers. 

CONSTITUTION: The rare earth element added optical fiber amplifiers 2 which 
amplify the input light according to the input of the exciting light are cascaded 
in ^2 longitudinal arrays and the optical filters FLi and FL 2 which pass only 
the signal light and the optical isolators IS U -IS 13 , and IS 0 i-IS 03 for the forward 
passage of the signal light are arranged between the respective rare earth ele- 
ment added optical fiber amplifiers. Therefore, the influence of unnecessary 
natural emitted light, etc., which is generated and amplified in a rare earth 
element added optical fiber can be minimized. Consequently, the saturation 
of the gain to the signal light is reducible. 




P: exciting light, PSi.PSi.PSi: exciting light source, S: 
signal light 
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PURPOSE: To attain learning while using matrixes which minimize transmissivity 
by composing the matrixes of a 1st spatial modulating element with rough 
gradations and a 2nd spatial modulating element with fine gradations. 

CONSTITUTION: The matrixes 12! and 12 2 consist of the 1st spatial modulating 
element 12! with coarse gradations and a control plate 12 2 composed of the 
2nd spatial modulating element which has fine gradations and generates fine 
variation in transmissivity. In such a case, a light emitting means 11 receives 
an input signal to emit light, which is received by the 1st spatial modulating 
element 12i and 2nd spatial modulating element 12 2 . The light transmitted 
through the 1st spatial modulating element 12 x and 2nd spatial modulating 
element 12 2 is received by photodetecting elements 13! and 12 2 whose output 
signals are processed by a threshold processing means and inputted to a light 
emitting means 11. Consequently, the matrixes 12 x and 12 3 can represent up 
to fine variation in transmissivity to enable the learning. 
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(54) OPTICAL LOGIC ELEMENT 
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PURPOSE: To obtain the optical logic element which generates output light with 
large ON/OFF ratio and provides amplification by connecting plural optical 
switch elements, consisting of pnpn structure semiconductors, provided with 
upper electrode where light is transmitted at the upper parts, by a connecting 
electrode in parallel and connecting a resistance element to which a driving 
voltage higher than the switching voltage of the optical switch elements is 
inputted repeatedly with pulses to the connecting electrode. 

CONSTITUTION: The two optical switch elements 1 A and 1 B composed of the 
pnpn structure semiconductors have the upper electrodes 2 connected through 
the connecting electrode 3. The connecting electrode 3 is connected to the driv- 
ing voltage V D through the resistance element 4. In this case, the optical switch 
elements 1A and IB, turn on when applied with the driving voltage higher than 
the switching voltage, and the current state is maintained by the memory func- 
tion of the pnpn structure to enable logical operation such as flip-flop operation. 
Consequently, the ON/OFF ratio of the output light is large and the optical 
logic element which provides the optical amplification is obtained. 
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